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REPORT ON AN EGG BIOASSAY EXPERIMENT ON THE SWANSIDE BECK 
CATCHMENT, MARCH 1994. 
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SUMMARY 
i i 
A salmonid egg box experiment of Swanside Beck carried out in the spring 
of 1994, revealed that the survival rates in the majority of sites were 
good. While the in-site variability was relatively high, mean survival 
rates remained in excess of 70%. As a result egg survival rates were 
eliminated as the reason for low juvenile salmonid production. 
The only site with a relatively low survival rate was Swanside Beck 
downstream of Cowgill Beck. However, even at this site siltation was 
eliminated as the cause of the increased mortality rate. 
It is recommended that a salmonid stocking of Swanside Beck should be 
carried out this year. This should be followed by an electric fishing 
survey to evaluate juvenile salmonid survival rates. 
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1. Introduction 
In October 1992, a fish population survey of the Swanside Beck system 
revealed that the densities of juvenile salmon present in the beck were 
generally poor (Peet, 1992). The survey highlighted that a potential 
reason for this may be due to a lack of spawning substrate resulting 
from siltation.. Numerous workers have found that increased levels of 
fine solids(<lmm) in spawning gravel, can result in a serious reduction 
in salmonid egg survival rates (Brown et al., 1988). This is thought to 
be related to a decline in the level of dissolved oxygen surrounding the 
eggs due to the reduced permeability of spawning gravel. 
As a result of the fish population survey, two recommendations were 
made. 
Firstly, an environmental survey of the Swanside Beck should be 
undertaken to identify all potential water quality problems in the 
catchment. This was undertaken in 1993 and the survey concluded that 
there were very few notable point discharges into the catchment, but a 
number of potential sources resulting in increased silt loadings were 
identified. 
Secondly, a salmonid egg survival experiment should be carried out to 
investigate the actual impact of siltation on the beck. This report 
examines the findings of this egg survival experiment. 
2. Study Area 
A general description of the study area has already been given by Peet(1992). However the specific sites chosen for this experiment were 
different as this experiment concentrated on Swanside Beck itself and 
did not examine its tributaries. The actual sites are shown in table 1. 
3. Method 
To assess and separate out the impact of siltation from other water 
quality problems on salmon eggs, a plan was devised similar to that used 
previously by Welsh Water (Aprahamian, pers. comm.). 
Eyed salmon eggs (i.e partly developed) were planted out in February.1994 at six sites in the catchment. The eggs were placed in batches of 
100 in plastic netlon boxes (Harris, 1973), packed with washed gravel 
and buried to a depth of 15cm. At each site three replicates were used 
to give an indication of the in-site variability. 
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In addition, three egg boxes were placed inside weathered breeze blocks, 
on top of the river bed at each site. Theoretically the egg boxes above 
the river bed would only be affected by water quality problems present 
in the beck, but not by siltation. However those egg boxes in artificial 
redds in the river bed would be affected- by both siltation and water 
quality problems, if present. Therefore this method will not only 
identify if there is any. impact on salmon eggs but also isolate, the 
cause of the impact. A control was also included which was sited at the 
Witcherwell hatchery. . . 
The eggs were regularly checked to monitor their development and water 
temperature measurements routinely taken to give an indication of 
hatching dates. The eggs were'removed on the 16th and 17th of March 
1994, as some of the eggs were starting to hatch. Ideally the eggs would 
have been removed about 24 hours before hatching, to stop any fry 
escaping through the mesh. However it was possible to count the eggs 
that had died and as a result calculate the number that had survived. 
At each site a kick sample was taken and the water quality inferred from 
the biological community found using standard North West NRA biotic 
indices. 
SITE 
NO. 
A 
B 
C 
D 
E • 
F 
G 
SITE DESCRIPTION 
Swanside Beck 
Ings Beck ptc 
Swanside Beck 
Swanside Beck 
Swanside Beck 
Swanside Beck 
Control 
ptc Ings Beck 
Swanside Beck 
d/s Cowgill Beck 
u/s Ings Beck 
at Stopper Lane 
at Howgill 
N.G.R 
SD 787 454 
SD 787 452 
SD 802 464 
SD 804 464 
SD 813 463 
SD 824 462 
n/a 
Table 1. List of sites planted with salmonid eggs in 1994. 
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TABLE 2 
SWANSIDE BECK MEAN SURVIVAL RATES 
SITE 
SWANSIDE PTC 
INGS BECK 
INGS BECK PTC 
SWANSIDE BECK 
SWANSIDE D/S 
COWGILL BECK 
SWANSIDE U/S 
COWGILL BECK 
STOPPER LANE 
SWANSIDE BECK 
AT HOWGILL 
CONTROL 
TREATMENT 
GRAVEL 
87% + / - 17 
94% + / - 2 
53% + / - 73 
78% + / - 16 
72% + / " 16 
90% + / " 6 
~i 
95% + / - 3 . 5 
BREEZE BLOCK 
83% + / - 26 
86% + / - 11 
54% + / " I 5 
81% + / - 3 5 
86% + / - 21 
90% + / " 14 
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4. Results 
The biological kick samples revealed that water quality in Swanside Beck 
itself was good, having an inferred National, Water Council Class of IB 
(Fig.l). However Cowgill Beck possessed poorer water quality (class 3) 
due to a nearby farm. The biological data suggest that it was not having 
any effect on Swanside Beck but the problem is currently being 
investigated by Pollution Control staff. 
The egg survival rates for both treatments in Swanside Beck are shown 
in Table 2. The sites were split into one of three groups depending on 
the mean survival (Brown et al.) :-
Poor < 30% survival 
Moderate 30-70% survival 
Good >70% survival 
Good(>70%) survival rates were found at all but one of the sites, with 
mean survival rates varying between 72 and 95%(Table 2.). The one site 
that did not fall into the good band was Swanside Beck downstream of 
-Cowgill Beck, which fitted into the moderate band. 
The results also indicated that the in-site variability was relatively 
high and this needs to be taken into account when comparing the results. 
Comparison of the results from the breeze block and gravel data revealed 
that both treatments resulted in similar mean survivals. 
5. Discussion 
j In theory, if siltation was the reason for low juvenile production in 
the catchment, higher survival rates would be expected from the eggs 
\ placed in breeze blocks. This is because the silt would be likely to 
i pass through the breeze blocks and not settle on the eggs, but if the 
problem was water quality, egg survival rates would be similar in both 
, treatments. 
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However in practice the breeze block aspect of the experiment was not a 
complete success. The breeze blocks tended to trap and accumulate silt, 
resulting in higher siltation levels than the eggs placed in artificial 
redds. Therefore in this experiment if siltation was a problem the 
survival rates should have been less in the breeze blocks. 
In fact the results obtained from the two treatments indicated that in 
general the survival rates for eyed salmon eggs were very similar. 
Therefore siltation was not the cause for the low juvenile production 
observed in the catchment. 
Water quality is not the cause of low juvenile production either. While 
the results were similar for both treatments, the actual level of 
survival means that all sites but one fall into the top banding devised 
by Brown et al.(1988). for salmonid egg survival. This indicates that 
survival rates for eyed salmonid eggs were good and their survival at 
this stage is not the reason for low juvenile production. While survival 
rates for eyed salmon eggs were high, if the experiment was repeated 
using green eggs the results may have been different. The problem with 
using green eggs is that they are so sensitive, that high mortalities 
may be encountered simply due to the experimental procedure. 
The one site which did possess low survival rates was Swanside Beck 
downstream of Cowgill Beck. As the site was placed in the moderate 
banding for both treatments, it can be concluded that at this site water 
quality was likely to be the reason for the lower survival rates and not 
siltation. 
The water quality problem almost certainly originates from Cowgill Beck. 
Ten metres upstream of the beck survival rates were good, where as 
thirty metres downstream, survival rates dropped into the moderate 
banding. Clarke(1988) also found a decrease in survival rates downstream 
of the Cowgill Beck, which suggests that a problem, if not the same 
problem has existed for a number of years. 
The biological sampling clearly indicated that there was a water quality 
problem with the beck and this has bden reinforced by the egg survival 
results. What is even more interesting is that the biological sampling 
could only detect an impact in Cowgill Beck itself, where as the egg 
bioassay work could detect an impact in Swanside Beck downstream of the 
beck. Presumably the salmon eggs were more sensitive to environmental 
stresses than the macroinvertebrates. 
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Further examination of the data suggests that Swanside Beck at Stopper 
Lane and upstream of the Cowgill Beck have lower survival rates than the 
other sites( Fig 2.). However the above sites still fall into the top 
class for survival rates and while"it is tempting to scrutinize the data 
further, the size of the confidence limits are such that small 
variations are unlikely to be significant. 
6. Conclusion 
The egg bioassay survey demonstrated that the siltation of spawning 
gravel is not a serious problem in Swanside Beck and that in addition 
water quality is only a localised problem. Consequently egg survival 
rates in Swanside are good. 
However as the 1992 stock assessment report revealed, Swanside Beck has 
poor densities of juvenile salmon. One possibility is that the Ribble 
catchment as a whole possesses poor juvenile salmonid densities and that 
Swanside Beck is just reflecting that situation. 
As a result it is recommended that Swanside Beck should be stocked with 
juvenile salmon this year and an electric fishing survey be carried out 
fafterwards to examine survival rates and evaluate the success of the 
stocking. 
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APPENDIX 1 
SWANSIDE BECK EGG BIOASSAY RESULTS 
SITE TREATMENT 
GRAVEL BREEZE BLOCK 
NO. FRY NO. DEAD OVA NO. FRY NO. DEAD OVA 
SWANSIDE PTC 
INGS BECK 
mean 
INGS BECK 
PTC SWANSIDE 
mean 
c 
SWANSIDE d/s 
RAILWAY BRIDGE 
<? 
mean 
SWANSIDE u/s 
RAILWAY BRIDGE 
mean 
SWANSIDE AT 
STOPPER LANE 
mean 
SWANSIDE BECK 
AT HOWGILL 
mean 
CONTROL 
mean 
65 
57 
.50 
57.3 
55 
54 
88 
65.5 
73 
18 
10 
28 
70 
37 
38 
48.5 
57 
37 
41 
64 
50 
25 
34 
21 
80 
83 
71 
78 
11 
6 
20. 
12 -
6 
7 
5. 
6 
15 
54 
73 
47.5 
20 
16 
29 
21.5 
23 
36 
26 
28.5 
11 
11 
' 7 
9.5 
9 
5 
2 
5.3 
32 
13 
29 
24.5 
33 
24 
32 ' 
29.5 
30 
25 
24 
29.5 
28 . 
5 
18 
17 
22 
18 
42 
27 
58 
35 
13 
31.5 
I 
27 
6 
19 
17 
1
 19 
10 
14 
14.3 
45 
41 
53 
46.3 
20 
33 
5 
19.5 
6 
12 
23 
13.5 
8 
5 
16 
9.5 
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